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The Community Archited 
Challenges 
in Urban Poor Area 


Day laborers /Homeless Town 
KAMAGASAKI “ 


KINDAI UNIV. 
Assoc.Pror. SEIJI TERAKAWA 


1998, CASE-Japan :CEO 


T h eC C O m mM U n ity Arc h ite Cc ts 7 Community Architects for shelter wet rl Dasign oace 
Challenges Fucuiy ovarchectire 
in Urban Poor Area 


Day laborers /Homeless Town 
KAMAGASAKI 


Community Architects for Shelter and Environment 
is a group of Thai architects formed in 1997 with 


central interests in alternate dwelling visions. 

We joined in 1998. Known as CASE, its major 
concern lies in the relationship between dwelling 
and physical, cultural as well as socio-economic 
contexts. 

Both the physical environment and the human 
elements of the place are considered vital to 


CASE's working mentality. KINDAI UNIV. SEWI TERAKAWA 
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PP Budget hotel association 
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Elementary. School/Imamiya Junior High School 


@ 2005: A discussion group for town development was established mainly by the Haginochaya 
association <Project Coordination Bureau's town developme 


Extremely serious social problems Main theme “Children and 













(difficult for local people to tackle) @Area that hie a ‘and 
Garbageproblem es Brie ity PASE A - | Pr ek high schools 
dumping ; , - ci @Theme that is easy for everyone 
Tuberculosis to share 
Gangsters d @Looking a at the town from 
Gambling a: children’s viewpoints helps 
Stimulants a aelaialadamaae doesn't 


Stalls | However, these must | t be addressed! it? 

Wild dogs @Begin with improving 
environments around the 
elementary scho ol, , not solving 
the entire cwitetestien, 





“Expanded Meeting for Haginochaya Town Development” ~ 


@ In 2008, the meeting was set up by calling on regional organizations for 
cooperation, in order to fulfill “the creation of a place for regional collaboration”—a 
purpose of the Discussion Group for Town Development around Haginochaya 
Elementary School/Imamiya Junior High School. 

@ Relaxed platform where people overcome mutual differences and begin with 
things that they can share in to develop town through concrete activities. 


@ Unorganized intentionally and kept as 
‘tentative name’ to create an environment 
that facilitates connections. 


@ Current main members 
A meeting is held on the 2nd Wo 
Friday of every month (basically, a 
everyone can attend freely) 
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development around Haginochaya elementary school/Imamiya junior high school 


Restructuring cheap lodging houses 


Creating wellare-onented housing Area to be renovated for disaster prevention 


- Promoting revitalization of the area/exchanges between people <Wooden construction-concentrated area> Trying to become a zone symbolizing community 

Setting up information centers for foreign travelers, etc. Turning the park into a usable park for children, etc. development Steevismnent 

Accepting people with diverse backgrounds => Visit Japan Campaign pets an environment around the erementary 
-Temporary evacuation centers in a time of disaster (sub-storage centers of relief supplies) 


-Improving roads on the east side (North park — 






eo” =~ HE ann with a cn mall italiane seein 
F : ; wl a : nal Ce elopment projects in the vicini => Fencing ro jowers/greenery instead o! 
JR/Nankai Electric Railway T~. Serre aa = “guardrails” in a less prominent way => Managed by 
- ity-run housing the community 
& ry Discussing the implementation of one-way traffic 
Heart of the area: Local revitalization zone - i$ => Measures against street vendors 
-Promoting ii ‘ie of the local revitalization a Removing/regulating harmful street vendors 
zone, while rebuilding structures in the zone and sHaginochaya Responding to those who rely on the income from 
using them for different purposes Iblementary school 


business on the road for living 

*e.g.: Creating a village of street vendors making use 
of little-/unused sites in the area 
Making full use of vacant houses (fixed-term use) 

=> Subsequent management and maintenance are 
crucial for successful street vendor control. 

Active community involvement required! 
-Promoting cooperation/collaboration with the 
government 
-Looking for a town in which young people and children 


-Turning community centers into disaster prevention 
spots 

= Assessing the earthquake-resistance strength of 
the feral i 
-Rebuilding public housing, consolidating 
elementary schools 
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power — area> ankar ; can live without worries 

asures for an aging society lectric Shopping mal male ak ae 

‘tee ee Se rthquake-resistant Railwa Around the shopping mall 

a se prevention/earthquake-resistan y South C  Sipper -Bustling boundary area which connects people in the town 
-Renovation/improvement park K -Responding to foreigners’ needs 


-Removal/full use of vacant houses -Making full use of vacant stores 


= Challenge shops 
Area targeted by the research group 13 


Tir a = 


New mayor HASHIMOTO in Osaka City” 


1/18/2018 press conference 
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movement that we accepted at 


As a result, we decided to promote an alternative policy movement. 


3 Themes/9 Projects/300 ideas 


Themes of town 
development 












Welfare 
iving placgs 





Organize town development visions 
into three main themes. Raise as 
many as 9 projects and over 300 
action ideas. 

Overcome “contradictions” or “slight 
insufficiencies” in existing systems 
through the use of the special zone. 
=> Meaningful to society. 
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Various projects 


M@ Safety net enhancement project 

=> Social resources, welfare, and medical 
care. 

@ Collective town project 

=> Living places, 2 peacoat to stay, and 
eoecure development. 

@ Anti-disaster capability improvement 
project 

=> Urban areas with densely built wooden 
buildings, and support knowhow. 

@ International terminal project 

=> Interaction, and tourism. 

@ Young people's living environments 
creation project 

=> Challenge, employment 

@ Regional elementary-to-middle school 
educational continuity promotion project 
=> School utilization, and environmental 
improvement. 

@ Child raising project 

=> Child raising support, and living place 
development. 

@ Environmentally sustainable industry 
development project 

=> Eco-friendliness, and regionally useful 
work creation. 

@ History inheritance and sharing project 
=> Dissemination, and sharing. 







the resilient? 







Concrete 
ideas 


Over 300 ideas: 


- Information distribution and collaboration for town development 

- Collaboration with the police over waste and stimulant drug issues 
- Installation of bus terminals and tourism advertisement 

- One-stop provision of information on the entire region 

- Streets with many food stalls, and hostels, where young people 
gather 

- Creation of shopping streets and places to stay that are good for 
sightseeing. 

~ Creation of regional industries through recycling 

- Work useful for local communities through watching over of 
children 

- Information center for various employments in and outside the 
district. 

- Creation of various places for single elderly people to stay 

- Maintenance and utilization of Haginochaya Elementary School's 
facilities 

- Creation of housing provided with child support 

- Attraction of or collaboration with advanced medical facilities 

- Establishment of archives for the history of the workers’ town 

- Development of connections in and outside the district through art 
- Employment support through art by physically challenged people. 
- Alleviation, survey, and research of probiems with the quake 
resistance of regional buildings, and provision of learning 
opportunities and information regarding the problems. 

-.@tc. 


Five points to consider when Teale proposals ~ 





he Re. providing value to regional resources 


rd Making bins image positive G) 


3. Rejuvenating t town through revolutionary development 


4. Sustainable Town hep: theniiobonel 





2. ‘Contirwously maintaining opportunities for local (7, ¢ 
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and developing an area management system = 
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The residents also launched 
a Community Management company 


© Control of illegally dumped waste © Wall art project 
Patrol & collection (from 2014) © Vacant house/land utilization support project 
(Employ 11 local daily workers or O Hostel air-conditioner cleaning project 
poset sal nealaammis: day) © Various investigative/research projects 

: Feature: Anyone who wants to do a project may 


propose and implement it! 
Issue: Securing and fostering of human resources, particularly young 


people (=> human resource agency) 
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The Children's cafeteria 
has been initiated in Japan 
and it offers free food to 
poor Japanese children BRS#OA# et 
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Grope home for women cttoeB 


and children #7MOF COSI RS CHHCHUS. BME 


Project description: 


* Osaka City’s home-alone child 
relief project (after-school care 
for children) 

* Small housing child nurturing 
project (family home) 

* Osaka City’s regional child- 
raising support center project 
(Tsudoi No Hiroba) 

* Children’s independent life 
support project (independence 
support home) 

* Independent project <<emergency 
temporary protection/rest Owner’s requests 
houses, empowerment project, Women or single mother/rest for single-person households or storage/emergency 
attendant support project, shelter 
middle- and high-school The 3rd floor remains a shelter/two rooms each on the 2nd and 3rd floors/3-tatami- 
students’/physically challenged mat rooms are narrow/the custodian’s room is 4.5 tatami-mat wide 

ie eatin: tienen eaten The form varies depending on the family. ; : 
. pan Gey Flexible plan/washing machines (inside and outside)/island kitchen unit/personal 
http://www.eonet.ne.jp/~kodomono closet 

sato/ Shoe locker/mirror at the entrance 

Movable separation/furniture provided/assume there is noise/childcare services 
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= Suggestions from experts about Nishinari Special 
Zone Initiative: Town DevelGpment Vision 2016=2022 
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Suggestions from experts about Nishinari Special Zone Initiative: 
Town Development Vision 2018 - 2022 
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Promoting development of the town where people “can try again’ and 
where “security” and “bustle” co-exist through implementing 
the “creation of my place’ (a place where people can feel they belong) in the town 
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Meme CEH, MACE, MHC TNCRAOMECRAIO (il ICHSVST— Y UNIIND TH DEAR 
ah: Sash) 24Bekd ofaVows. 


The first attempt in Japan to rebuild the gradations (inconsistent human and spatial resources) “between” 
stay (retention) and settlement, accommodation and housing, employment and welfare, and systems and 
















roles 
- Interacting population <Population involved with the Residential population + a a 
Tourism community> Housing 
fone = 

q 5 

" 8 

Creating “my place” 

Wooden house congested area 8. Gateway to success in architecture [Takumi] project 

peterson against “spongy Work training and experience, and startup support vo 

Cooperation with businesses and support of multi-skilled workers 
a Vacant houses and lots : . : . ‘ 
c Dectining bethrate and aging WETarlellitemuvela @mileletiisle meu -lit-le-Mmetili(omie-t-lalele Mme elali ay eater dapcammbouny 
jon, isolation ransition Ses projec’ 

= Unlizing parks and open space s: revitalization to create entities and the system for a service » Using, utiizing and managing idle land (including parks and street stalls) 
Oo Developing a disaster-preventing . PY Temporarily utilizing “underutilized” land and designating it for 
en Posi alll eM. me) ol-(e-Mc-tel-al-e-lifelamtgt-1@-l4r-1e)(--M elle) 9) (-m Commute Lc management 
ay] Bey apr p o Houses with care and life support project 
= Helen da le an othe r try Real estat and construction matching 
ae) ist Building management (cleaning and maintenance) 
> nti eexpleieanl welfare and Excellent property, inspection. etc. 


other fields (moving away from silo 
approach) 





Formal 


Se Community support etc. | 


Informal Sustainable contributions to local communities and job creation 
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for linking housing policy 
with worklweltare/medh ine 
[Service Hub] » 












ee ~wnl ™"Creating revitalization 
Realizing children’s dream Community interaction model 
Town leader fostering model stablishing bases where you can 
[Active learning & A 


~~give it a try) 








: Biized interfiction to 
settlemen 


Fosterifg future leadgfs 


Town development based on disaster risk Campaign for improving the image of 


reduction through area renovation with its theme Nishinari 
of “my pl & housing” ; age improvin 
[Collective Town] | 


Note: Numbers 01—11 are the numbers of the below “twelve stories for town development” 
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area renovation | d site of AIF 
Guiding families with b= é Sogo Genter 

small children 
Social Housing 
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Crowded wooden 
houses & town 
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Social Housing 
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Volume study 
for 
development 
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Cross Laminated Timber 


CLT 


Building Block 
Container Unit 
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Event Unit In disaster temporary 
housing, the mental burden and 
financial costs of evacuees have 
become issues. 

This unit is made of wall-type wood, 
there is almost no need for finishing, 
and the living environment of the 
unit with the scent of wood is 
outstanding. 

This unit is the same size as a 
general distribution container, so it 
is easy to move and use. 

This unit that utilizes locally 
produced materials, it can be used 
as a branding tool, including for 
restoration. 

At this stage, it is possible to stack 
up to 3 floors, and it is possible to 
consider installation in a fireproof 
area by "burning margin design" 
considering the wall thickness. 

By being able to install vehicles, it 
will no longer be a building and will 
be easier to move around, 
expanding the range of event 
utilization. 

The possibility of temporary use of 
salted idle land and vacant lots will 
increase. 

The space for equipment is planned 
on the ceiling or floor, it is easy to 
plan and renovate at the time of the 
event. 59 
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@) Make mutual relationship visible (we will pick up a tweet and 
(2) Create a place to get information (to make ally / to uncover 


3) We know that each other is "different" and find mutual 
common languages (themes). Swapping positions and roles 


4) Actors build mutual trust,take advantage of roles 
(6) Create challenging opportunities/ Have a successful experience 
Vision creation and involvement in politics / measures(position 
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create a place for people to notice) 


actors) 


as measures) 


Government and administrative power — top down is not to 
use citizens to obedience, but to use to encourage bottom-up. 


Create a sustainable system. To sow. 
Break out of blueprint form/From Waterfall to Agile 
Design conscious of time/Do not build everything/ Designing 


informal system 
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INTRODUCTION 


Bangkok, as a major global city in Southeast Asia and the world, is inevitably affected by the 
negative impacts of climate change. It is also contributing to deteriorating climate change 
situation by emitting greenhouse gases (GHGs). The Kingdom of Thailand made a tremendous 
effort in response to climate change after its ratification to the United Nations Framework 
Convention of Climate Change (UNFCCC) and the establishment of the National Committee 
on Climate Change (NCCC). Since then Thai government adopted and implemented national 
policies related to climate change including the Energy Efficiency Development Plan (EEDP) 
2011-2030, the Alternative Energy Development Plan (AEDP), and most recently, the National 
Master Plan on Climate Change and Thailand Nationally Appropriate Mitigation Actions 
(NAMAs). Following the national policies, the Bangkok Metropolitan Administration (BMA) 
has been working in collaboration with Japan International Cooperation Agency (JICA) on 
Technical Cooperation Project for Bangkok Master Plan on Climate Change 2013-2023 
(Bangkok Metropolitan Administration & JICA., 2015). The Master Plan provided the 
framework for Bangkok to establish a low carbon and climate-change resilient city by 
introducing future visions, prospects and proposed policies and measures in mitigation and 
adaption, roles of BMA and its partners, roadmaps and mechanisms to implement efforts in a 


short, mid and long-term. 


Currently, the project has been extended to 2030 aiming to work on 5 sectors: (1) 
environmentally sustainable transport; (2) energy efficiency and alternative energy; (3) 
efficient solid waste management and wastewater treatment; (4) green urban planning; and (5) 
adaptation planning. Only the last sector focuses on adaptation while the rest focus on 


mitigation approach. The current paper will present merely the work of green urban planning 
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sector, its mitigation measures, project selection procedure including methodologies to 
quantify GHG, and selected priority projects to be implemented in short and long terms for 


GHG emission reduction. 


MATERIALS AND METHODS 


The Master Plan has a key role to select mitigation and adaptation measures as practical 
projects based on the assessment of their priority, urgency, and feasibility. To develop a 
comprehensive and action-oriented approach, it includes assessment of the current and future 
situations, prioritizing possible interventions, proposing concrete implementation plans of 
feasible measures. Therefore, it contains a package of Business as Usual (BAU) setting, target 
setting, and actual mitigation and adaptation measures. In addition, Monitoring and Evaluation 
(M&E) as well as the Measurement, Reporting, and Verification (MRV) mechanisms were 


developed to ensure the successful implementation of the Master Plan. 


Considering mitigation actions on climate change, it is important to see GHG emission amount 
by comparing cases without mitigation actions (business-as-usual or BAU) and with actions. 
In other words, how much GHG 1s reduced in quantity is one crucial approach to assessing the 
degree of success in mitigation actions in an objective way. In this Master Plan, GHG emissions 
have also been quantified for the 2 emission scenarios, namely the case of BAU and the case 
with emission reduction by taking mitigation actions. The GHG reduction target covers 
activities of Bangkok until 2030 as the target year of operations under Nationally Determined 
Contribution (NDC), with a target of 20-25% from the projected business-as-usual (BAU) level 
by 2030 and 2018 is the reference year with the latest data that 1s used to measure relative 
changes of GHG emission reductions to the BAU. The GHG emission in the BAU scenario in 


2030 and the sectoral reduction target are shown in the following table. 


Table 1. GHG Mitigation Target Summary in 2030 


Unit: MtCOve 


GHG Future GHG : 
Emission in Emission in uADete? ceanaamualehnng 
Sector BAU Scenario in Reduction/Absorption | against BAU in 
amount in 2030 2030 


11.84 12.82 





Remark: 
* Only emission from land transport (road, rail) and partial water transport included 
*** Only emission from 3 main sectors included; residential, commercial and industrial 


Unlike the big target to reduce tCOzeq in transport and energy sectors, green urban planning 
sector is estimated to increase the amount of GHG emission absorption against BAU 2030 by 
10%. GHG absorption is to simply multiply activity data (such as amount of electricity used 


for lighting or fuels used for vehicles) and absorption factor. 


GHG Absorption = Activity x Absorption Factor (1) 


With limited urban green space, a study was conducted to find the averaged GHG absorption 
factor of trees planted in Bangkok Metropolitan area in order to estimate effects of GHG 
absorption by urban greening activities in Bangkok such as urban park construction and tree 
planting along road sides. It was found that, by average, trees in the park absorb 0.009 ton 
C/tree/year while street trees absorb 0.012 ton C/tree/year. 


GHG absorption is calculated by multiplying activity data such as number of planted trees by 
absorption factor per tree. Activity data such as number of planted trees, which can be managed 
and monitored by BMA in BMA controlled area, is measured by district office, and is compiled 
as Statistical data in public park office in department of environment in BMA. GHG absorption 


factor per tree is calculated as follows. 


° Major species of 70% occupancy in distribution by type of whole species are selected 
using field survey in urban parks and main roadsides of Bangkok conducted by city planning 
department in BMA and Kasetsart University. 

° GHG absorption factor per tree (ton C/tree) by species is estimated using allometric 
equation of species in FAO (Food and Agriculture Organization of the United Nations) 
database and DBH (Diameter of Brest Height) of species. 

° Averaged GHG absorption factor per tree (ton C/tree) is estimated using distribution by 


type of species and GHG absorption factor per tree (ton C/tree) by type of species. 


From equation (1), 
Activity data = Number of planted trees (trees) 
Absorption factor (whole area): 0.012ton C/ tree/year *] 
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(Road Side): 0.012 ton C/tree/year | 


(Urban Park): 0.009 ton C/tree/year | 
(Mangrove): 0.75 ton C/rai/year oy. 
Source: *| Estimated by JICA expert team & Kasetsart University 


*2  Kasetsart University (Fujitsu et al., 2016) 


The absorption factor per area (rai) per year can then be calculated. For the urban park, the 


factor 1s 0.825 tCO2/rai/year where rai is equal to 1600 square meter. 


Prior to Bangkok Master Plan on Climate Change 2013-2023, the Green Urban Planning (GUP) 
sector set the mitigation target for the Bangkok Master Plan on Climate Change during 2007- 
2013 and following years to absorb 4,047 tCOzeq/year by 2020. By using trend analysis to 
study growing numbers of trees planted in BMA areas, BAU Value was set at 45,232 
tCOzveq/year in 2020 and remains the same till 2023 by assuming that planted trees would be 


properly maintained. 


Since the Bangkok Master Plan on Climate Change was renewed to aim at 2030, it 1s required 
to set the new mitigation target during 2014 to 2030 according to BMA’s record of numbers of 
trees planted in recent years. Mitigation measures involves 5 categories of green areas: 1) 
public park, 2) public area, 3) roadside area, 4) Biotope Area Factor (BAF), and 5) mangrove. 
Nonetheless, access to data was limited and not all annual data was continually collected in 
consistent format. To find missing values between years, interpolation method was adopted. 
Number of trees are accumulative as they are added up by new trees planted each year. These 


are from 2 main sources including the Department of Public Parks and 50 districts of BMA. 


RESULTS AND DISCUSSION 


A number of trees planted in each green area category were forecasted following the trend 
analysis and starting from 2018 as the reference year. Since BAF has become a mandatory 
system according to the Bangkok’s Comprehensive Plan 2013, it was assumed that every 
project applying for building permit must have a half of Open Space Ratio (OSR) as BAF. The 
new record of building permission led to revising BAF values and CO2 absorption values. 
BAU values were then adjusted accordingly. The new mitigation target was then set to absorb 


12,366 tCO2eq/year by 2030 as shown in Figures 1. With the updated data, new BAU value 
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was proposed at 60,525 tCO2eq/year by 2030 which is about 134% of the previous BAU value. 
It was found that besides public areas controlled by the 50 districts of BMA, the big mangrove 


areas had played a significant role in absorbing COz since 2014. 


tCO2/year 


Annual CO2 Absorption on Mitigation Action in 2018 -2030 (tCO2/year) 
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Figure 1. Annual CQ: absorbed by 5 types of green areas as mitigation action in 2018- 
2030 


CONCLUSION 


Bangkok’s future mitigation actions and targets are in the development process. For green 
urban planning sector, the new mitigation target was set to absorb 12,366 tCO2eq/year by 2030 
which is about 3 times more than the previous target set for 2020. However, the target 1s always 


subject to renew at the appropriate time setting. 
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INTRODUCTION 


Thai society has attached importance to people with disabilities. As a result, the architecture, 
buildings and facilities for disables people are important in the design process. The number of 
blind people in Thailand up to 7 hundred and thousand people. And the Northeast region has 
the highest number up to 56 percent. 


In the study of thermal comfort is a matter of perception and acceptance in the weather, 
considering the dynamism of environment and the acceptance of psychological comfort of 
human beings. (Kijchai Jitkajornvanich, 2001) Such as the study of thermal comfort and 
acceptance of the elderly (Fanger, 1970) found that’s different from normal people and varies 
by terrain, residential climate. The elderly preferred warmer than the average person and the 
elderly in Thailand are more satisfied warmer than the elderly in cold weather. (Krittin 
Assavavichai, 2015) The study of thermal comfort of people who living in the same area but 
different races found that no difference. People can adapt to the environment and weather 
conditions. (Ellis, 1952) For the blind may have a physical impact on perception, affect the 


feeling and acceptance in thermal environment. 


Study thermal comfort theory and adaptive model to determine the condition that group of 
person accepts in the climate of the environment. The results can be applied to building’s design 
in response to the need in comfort zone and the benefits of energy saving in the building. This 


research aims to study satisfaction with the weather and how to adjust to comfort that is suitable 
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for the blind and compare thermal comfort zone of the blind in the study area with the research 
of normal people. There are variables that affect satisfaction in the study to create architecture 


that help the blind live more effectively, happiness and equality in society. 


MATERIALS AND METHODS 


The methodology of field studies, depending on the living environment and physical 
characteristics. Estimated to determine thermal comfort zone by shown in bioclimatic chart and 
study how to adjust to comfort in neutral environment with 3 factors that 1s affecting to comfort 


as climate, buildings and building’s users. Study processes are divided into 4 steps as shown. 


1. Study process (Theory and literature review) 





Figure 1. Research methodology 


Measurement tools include Fluke 975 air meter (Air temperature, humidity and velocity meter) 
and Heat index wet bulb globe thermometer meter. The measured values are replaced in the 
equation for the real mean radiant temperature (MRT) as follow. 


0.25 


1.1x10°x v’® 
— | xT eT) 2973 


Ps Dp? 





Trt = (Fo =P 273) a 


By Tmrt is Mean radiant temperature Tc is Heat radiation temperature of Black Globe 
V is Velocity (m/s) D is Diameter of Globe Thermometer (m.) 
€ 1s Globe Emissivity (Thermal radiation coefficient) = 0.95 (ISO 7726, 1998) 
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Initial data analysis with statistical relationship to find the relationship between variables these 
influence thermal comfort and bring up the correlation. The results analyzed by simple linear 
regression, to introduce the value of dependent variables by independent variables. Prove the 
tendency of average answer from the interview forms. 


Considering only the passive system area. Sample population is the blind who living in Khon 
Kaen vocation school for the blind for at least 6 months, familiar with the weather and domicile 
in the region. Age 15-60 years old, both low vision and blind. Content scope is considered 
thermal comfort factors. 


RESULTS AND DISCUSSION 


From 9 days of survey by randomly collecting 214 interview forms (110 people) at 5:00 am 


to 5:00 pm. The weather can be divided into the 3 seasons as shown 


Table 1. Show the weather ranges from all field data. 
Survey Period Air Relative Air Mean radiant 
temperature humidity velocity | temperature 
CC) (%) (m/s) CC) 


Winter (2016 and 2017) 16.9 — 30.4 49 — 82.1 15.2 - 30.4 


Summer (2017) 33.7 — 38 37.3 — 44 0 — 0.69 Do ol 


Rainy season (2017 and 26.2 — 34.9 47 — 84.5 25.7 — 34.9 
2020) 


Weather ranges from all data | 16.9 — 38 37.3 — 84.5 152377 


Current activity that interview respondents done most is sitting and talk (1.3 met-value) and 
walking (2.0 met-value). The values of clothing insulation range from 0.19 clo-value (t-shirt, 
shorts and no shoes) to 0.79 clo-value (slip, shirt, jacket, trousers and sneakers). And the 
highest values of clothing insulation is 0.40 clo-value (shirt and trousers). 





Survey area, most respondents lived in semi-outdoor areas at 68 % such as canteen, corridor 
and Thai massage pavilion, second is indoor areas at 23% and outdoor areas at 9%. Most of 
the blind are moving slowly in the shade. The averages of the answers are as shown 


Table 2. Show the average of the answers, feelings and satisfaction with the weather 


Scale Max - | Choices | Average Standard Average of Choice 
min deviation 


ASHRAE 7 1.78 
2.07 Slightly comfortable 
Acceptability Z 0.47 Acceptable 


0.74 Unchanged 
slightly lower 
temperature 
Neutral 
Neutral 

A little sweat 


Neutral 


Preference -3 to 3 3 
-l to l 7 


5 
5 
Sweating 4 


0.86 





CS _— 
oe) oS) 
ON ~] 


0.77 
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If the weather is too hot most answer is taking a shower and moving to semi-indoor, if too cool 
most answer is wearing thick clothes or putting blanket on. So the most common adaptation 
answer 1s dressing up and moving to more comfortable place and the answer of environmental 
adjustment is the opening and closing of windows. 


Field survey analysis, bring the answer of satisfaction with the weather to average in each range 
based on weather variables. Then find the relationship between variables in charts for linear 
regression analysis. Using equation y = bx + a to find the regression coefficient as shown in 
charts figure 2 to 3 and when the variable (y) 1s replaced in equation. 
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Figure 2. Show chart of air temperature and mean radiant temperature analysis 
from ASHRAE scale of all data 
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Figure 3. Show chart of air temperature and mean radiant temperature analysis 
from Preference scale of all data 


Analyzing relationship between weather variability and the answer of satisfaction with 
weather, the coefficient of x (b) and constant (a) of equation can find comfort zone by 
substituting the value y (neutral answer range) in that equation as shown in table 3 and divided 
into two seasons. 


Table 3. Show comfort zone in winter, summer and rainy season and all weather 
conditions. The comfortable temperature range in this study was obtained by 
analyzing relationship between ASHRAE scale and mean radiant temperature. 

Variable | Coefficient | Constant | Variance Comfort zone 

(y) of x (b) (a) (R?) Predictive variable (x) 


(winter) | -0.5 to 0.5 0.1683 -4.7404 0.7958 25.2 °C to 31.1 °C 
(winter) | -0.5 to 0.5 51.4 % to 88.2 % 
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| Velocity | 0 | 0.4214 | 0.3925 | 0.5164 | Air velocity 0.93 m/s 
(summer) | -0.5 to 0.5 0.2354 -5.7983 0.6854 22.5 °C to 26.8 °C 
(summer) | -0.5 to 0.5 52.5 % to 71.3 % 


| Velocity |__0 |__(0.8783__|_-0.1459 | 0.5428 | Air velocity 0.17 m/s___ 
(all) -0.5 to 0.5 0.2402 -6.2045 0.8909 23.7 °C to 27.9 °C 
(all) | -0.5 to 0.5 53.8 % to 75 % 


| Velocity | O | 0.6189 0.1464 | 0.4609 Air velocity 0.24 m/s 


Comfort zone of this research is compared with international thermal comfort standard of 
normal people found that in winter is different but in summer and rainy season are consistent 
with standard values but with higher humidity. 
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© ~—sS Comfort zone in winter of this research 
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Figure 7. Show chart of comfort zone of this study for the blind in clothing 
insulation at 0.4 clo-value and activity rate at 2.3 met-value. Compared 
with comfort zone of bioclimatic chart latitude 16 degrees (Khon Kaen) 


CONCLUSION 


In winter, the blind satisfied with warmer and slightly higher humidity than normal person but 
in Summer and rainy season and all weather conditions they preferred more humid air because 
of adaptation. Air temperature is higher and humidity is lower than comfort zone. The blind 
choose to live in semi-outdoor areas most, self-adjustment is easier than adjusting the 


environment. The satisfaction with weather different from others because of sensibility process. 
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INTRODUCTION 


There are various effects of the global warming that causes troubles to humanity eg. Extreme 
events include storm surges, worse tropical storms, more rain, etc. Bangkok is one of the cities 
that will face extreme events and will later submerge soon while the existing infrastructure 
system cannot handle the changing of the new global climate. More and more parts of the city 
continue to submerge because the city infrastructure such as the city canal network is blocked 
by the water gate system. Each of it section by section, is barricaded whereas the urban drainage 
system cannot handle the mass of water. Together with the result of less urban green area and 
other factors, it is necessary to adapt Bangkok infrastructure into a flood resilient city. To adapt 
to the new global climate, urban planning, building regulation need to update those new factors 


into the new design guidelines. 


This research was produced to study the urban strategies for future development to adapt to 
new factors such as seawater rise and, extreme weather events through the change of human 
habitat lifestyle from the existing condition. 

Keyword: flood resilient, green infrastructure, extreme events, sea level rises, guideline, 


regulation. 
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Thesis question 
— what kind of system can be implemented and adapted to the upcoming flooding eras of 
urban planning to prevent damages from more severe natural disasters such as floods 
and storm surges? 
— how can we implement a new system into building block and/or urban planning with 
the least effect on the community”? 


— whatis a possible guideline that scan offer beneficial suggestions to the recent problem? 


MATERIALS AND METHODS 


We have researched related case studies based on World flood prevention urban design and 
management to study the adaptation of design into each area. Some examples are coastal and 
urban development areas in the US as well as Thailand. It was proposed on green infrastructure 


basis on green spaces in city center and linking to other areas by bioswales. 


In this research, we used methodological procedures as follows: Step 1: Develop a conceptual 
framework, practicing and theories. Step 2: Explore case studies. Step 3: Select sites and focus 
areas for practicing on research. Step 4: Propose and investigate information and comments 
from the focused group. Step 5: Synthesize information into knowledge to propose 


guideline/regulations. 


Focus area 
In this research, the focus areas are selected based on 2 area with different climates. The first 
is the developmental urban area on river line protection (Khlongsan), and the second 1s the 


Coastal area (Bangkhuntien) for the study of coastal extreme event prevention. 


From JISTDA, flood frequently interactive map presents the annual flood area in each zone. 
Sites are set in 3 conditions including Low flood level (30 cm), moderate flood level (50 cm), 


and high flood (1 meter) for criteria of proposal design. 


Each condition is set followed by historical flood height. Start from deep flood followed 2011 
Historical flood, average height is around | meter, we set as the worst-case scenario for 
adaptation. The lower flood condition we suggest as frequently flood in each area by divided 


into 2 scenarios of the low flood (30 cm), medium flood (50cm). 
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Figure 2. Bangkhuntien area frequently flood map from GISTDA 


RESULTS AND DISCUSSION 
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Figure 3. Khlong san area proposal map 


Its urban area 1s divided into 3 levels based on 3 cases of flood level. 


Level 1 includes all main roads improved as Bioswales and cisterns that store and provide 


better surface drainage with permeable surfaces from soft and hardscapes. From the proposal 


design calculation, the depths of all Bioswales of 3 meters and cisterns are at least 2.5 meters. 


The result calculates from the length and width of Bioswales and cistern are 484,300 cubic 


meters which is reach 101% of a low flood situation (462,720 cubic meters). Level 1 (484,300 


cubic meters) consists of all empty green areas and public park capacity (438524.5 x 0.5 depth 


= 219,262.25 cubic meters) with its result is 703,562.25 cubic meters which already reach 91% 


of a moderate flood (771,200 cubic meters). 
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Level 2 includes all open space community zones and public zones together with residential 
areas (585474.5 x 0.3 = 175,642.35 cubic meter). The results combined with level 1 are 
879,204.6 cubic meters which are 114% of a moderate flood. 

Level 3 includes all development zone setbacks (10 meters width*3 meters deep) combines 
together with all level results are 1,017,504.6 cubic meters which are reaching 66 % of deep 
flood capacity (1,542,400 cubic meters). To reach 100 percent, all buildings are required to 


include a green roof covered the building footprint. 


Coastal area (Bangkhuntien) 


Figure 4. Bangkhuntien area proposal map 


The coastal area is divided into 2 levels. 

Level 1 comprises infrastructure including main road from Rama II road connected to 
Bangkhuntien-Chai Thalae road. All main roads improved as Bioswales that store and provide 
better surface drainage with permeable surface from soft and hardscape, draining the excess 
water mass to the ocean by passing the preserved mangrove forest. The capacity from Rama II 
roads (10 meters width * 3 meters deep) together with Bangkhuntien road (5 meters width*3 
meters deep) the results is 1,957,620 cubic meters already reaches 80% capacity of high flood 
(2,448,000 cubic meter). 

Level 2 extends the green infrastructure into residential areas and public building facilities and 
links to the main green infrastructure. 

Level 3 maximum extend green infrastructure into residential growing areas and including 
existing shop houses and factories to support each other with the main green infrastructure 


network. 


The coastal area needs maintenance on green area which is mangrove forest that helps absorb 


storm surges from extreme events that occur more frequently. 
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CONCLUSION 


Guideline 
Guidelines have been developed from the design proposal on 2 sites arranged into design 


guidelines for infrastructure in flood eras to prevent damages from climate change. 


Urban area 

Level 1: infrastructure 

All footpaths are necessary to integrate Bioswales, cisterns, and inside water storage, 
Permeable materials are required in hardscape which work together with vegetation to let water 
pass into water feeder under the pavement. To work as the main green infrastructure system 
and connect each green area as a green infrastructure network. Each Bioswale and cistern 
capacity requires at least 3 meters high for water storage spaces and water feeding water mass 
to canal and river. All existing green areas and empty land are necessary to be improved as a 
green supporting area for absorbing rainwater and working as a detention zone to evaporate, 
delay water mass speed and absorb the rainwater to reduce floods that occurs 1n the surrounding 
area by adding perforated pipes and feeder system to send flood water to the public Bioswale. 
Public parks can be rearranged to support the main flood support system and detention ponds 
can be added for water storage in the dry season. Specification of flood supporting green area 
units is required at least 0.3 times in the green area for the adequate volume. 

Green area volume = area x 0.3(at least) 

The natural barriers (Mangrove Forest) coastal area require maintenance and extend their width 
to stop the tidal waves and storm surges from extreme events on land and above, including 
residential, and other urban facilities. 

Level 2: Community and culture zone 

Community infrastructure. Hardscape and walkway inside community zone are required to 
rearrange by adding underground water storage inside feed to public Bioswales and link with 
green area inside community. 

Art and culture zone, Rearranging hardscape inside the area can be done by adding 
underground retention system together with green area for supporting rainwater feed to green 
infrastructure grid. 

Level 3: Development zone 

Low rises building zone requires 2 parts. (1) Architecture scale green infrastructure, and (2) 


green roof for absorbing rainwater and being fed to storage on ground floor space as well as to 
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public green infrastructure network. Setback and hardscape are required underground bio- 
retention and permeable hardscape on top for supporting rainwater to link with green area 
around the zone. High rise Building with large plot of landscape. Existing green space in the 
area requires implanting the feeders to drain absorbed rainwater into main green infrastructure 
to drain to river. High rise buildings require green roofs and storage tanks for supporting and 


recycling rainwater for use in the buildings. The drainage is fed directly into public Bioswales. 


Coastal area 

Level 1: infrastructure 

All main road footpaths are necessary to integrate Bioswales, cisterns, and water storage inside. 
Permeable materials are required in hardscape and working together with vegetation to let 
water pass into water feeder under pavement. To working as main green infrastructure system 
and connect each green area together as network of green infrastructure, each Bioswales and 
cisterns capacities need at least 3 meters high for water storage spaces and water feeding water 
mass to river and ocean. 

Green area volume = area x 0.3(at least) 

The natural barriers (Mangrove Forest) require maintenance and extend their width to stop the 
tidal waves and storm surges from extreme events on land and above, including residential, 
and other urban facilities. 

Level 2: Community and Facilities 

Community infrastructure: land around each community and villages require underground bio- 
retention for supporting the rainwater and feed to public Bioswales Green area volume = area 
x 0.3(at least). 

Level 3: Development zone 

Factory buildings and shophouses can be divided into 2 parts in the following. Architecture 
scale green infrastructure for absorbing rainwater and feed to storage on ground floor space 
covered with permeable and feed to public green infrastructure network. Setback and hardscape 


around require underground bio retention and permeable hardscape on top to support rainwater. 
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